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3 MATERIALS AND METHODS 
 
3.1 Introduction 
In this study, the membrane was fabricated using different additive in dope solution 
through phase inversion method. The flux and rejection of the membrane was tested 
under dead end filtration for single xylose, glucose and acetic acid solution. Based on 
the permeation data, the separation factor and pore size were calculated. Refractometer 
was used to determine the concentration of xylose and glucosein the sample. 
3.2 Chemicals 
RadelPolyethersulfone (PES) was used as base polymer. N-Methyl-2-pyrrolidone 
(NMP), Zinc Chloride, and PEG-20used to make a dope solution were purchased from 
Sigma –Aldrich Malaysia.Xylose and glucose used in filtration experiment were also 
purchased from Sigma. 
3.3 Dope solution preparation 
The PEG is added to a premixed PES in NMP dissolved at 60℃. The solution was 
continuously stirred about 12 hours as shown in Figure 3-1 until homogenous dope 
solution was formed (Panda and De, 2014). During the whole process of stirring, the lid 
container was kept closed to prevent the loss of solvent due to evaporation. The 
prepared solution was put into an ultrasonic bath for about 3 hours to remove bubbles 
and kept for at least 24 hour without stirring at room. Detail composition of dope 
solution prepared using different additives amount is shown in Table 3-1. 
 
Figure 3-1: Stirring process 
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Table 3-1 : Composition of PES, NMP, PEG-200 and ZnCl2 
 
Components  
A 
(wt.%) 
   
B 
 (wt.%)  
C 
(wt.%)  
D 
 (wt.%)  
Polyethersulfone (PES) 18 18 18 18 
N-Methyl-2-pyrrolidone 
(NMP) 
 
82 
 
80 
 
80 
 
78 
PEG-200 - - 2.0 2.0 
ZnCl2 - 2.0 - 2.0 
 
3.4 Casting process of NF Membrane 
A multi-component dope solution was cast by a simple dry/wet casting technique using 
pneumatically controlled casting machineas shown in Figure 2-1. The membranes were 
cast on a glass plate at ambient temperature with casting knife notch of 250𝜇𝑚. The 
glass plate was immediately immersed in water bath at room temperature. Then the 
membranes were immersed into another water bath and remained there for a day. This 
was done to ensure complete removal or evaporation of residual solvent from the 
membranes (Jung et al., 2004). 
 
Figure 3-2 Casting machine 
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Figure 3-3 : Membrane immersed in water after casting 
3.5 Dead end filtration 
Before proceed with testing the xylose and glucose separation, the pure water flux was 
measured to ensure that the membranes used were stable. Freshly prepared membranes 
were first flushed with pure water at ambient temperature and pressure of 4 bar for 2 
hours. Next, the water flux was measured at two different pressures of 3 bar and 4 bar. 1 
mL of permeates were collected and the total time taken was also noted. Water flux was 
measured using 𝑷𝑾𝑷= 
𝑸
𝑨∆𝑷
Equation 3.1. The permeate side was opened to the 
atmosphere. The pure water permeability value can be obtained from the slope of graph 
flux versus feed pressure. This test was done to predict the characterization of the 
prepared membranes. 
𝑷𝑾𝑷 =  
𝑸
𝑨∆𝑷
Equation 3.1 
 Where: 
 Q is the water volumetric flow rate at the permeate side (L/h) 
 A is the effective filtration area (m
2
) 
∆𝑃is the transmembrane pressure (bar) 
Circular membrane discs were cut and secured in a cylindrical filtration cell by a porous 
support and tightened by a rubber O-ring as shown in Figure 3-4. Effective permeation 
area of each membrane was about 25.52 cm
2
. Other parts were then assembled together 
and place on top of magnetic stirrer. A pressure gauge and flow control valve were used 
